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ly deal ing  wi th  a series of co loured  d e r i v a t e s - i s o m e r s  
and /o r  h o m o l o g u e s - - w h i c h  are  fo rmed  as t he  11 double  
bonds  reac t  beside and one af te r  another .  

Trichloroacet~c acid in concen t r a t ed  aqueous  solut ion 
dissolves ca ro tene  wi th  a b lue  colour ;  in i sobuty l ic  
alcohol,  t he  colour  is green.  B o t h  mig ra t e  towards  the  
ca thode .  

Formic acid in glac. ace t ic  acid or  b u t y l  a lcohol  yields 
blue, ca t ion ic  ca ro t ene  solut ions.  The re  appears  to be 
a t  leas t  one  second co loured  c o m p o u n d  in solut ion,  
because  a f a in t  g rey-b lue  zone r ema ins  s t a t i o n a r y  where  
t he  bu lk  of t h e  b lue  colour  has  m o v e d  away.  

Perchloric acid reac t s  in a r e m a r k a b l e  w a y :  if shaken  
w i t h  a benzene  so lu t ion  of caro tene ,  t h e  la t te r ,  no t  the  
fo rmer  t u rn s  blue. So far  as I know,  th is  is t he  first  
epiphasic ,  l ipophi l ic  b lue  c o m p o u n d  of a ca ro t ino id  wi th  
a s t rong  acid. A second case is descr ibed in m y  subse- 
q u e n t  no te  in this  s ame  issue. I f  the  ca ro tene  so lu t ion  is 
no t  e x t r e m e l y  di lute ,  a solid w i t h  go lden  lus t re  separa tes  
f rom t h e  b lue  benzene  solut ion 3. This  b lue  benzene  solu- 
t ion  does n o t  m ig ra t e  in an  electr ic  field. 

Howeve r ,  5 e e l . %  HC1Oa in acet ic  acid  or  20 vol.  % in 
b u t y l  a lcohol  y ie lded ca t ionic  b lue  solu t ions  which  chang-  
ed the i r  d i rec t ion  of m i g r a t i o n  twice  in t he  course  of 
some hours.  H i g h e r  concen t r a t i ons  (of the  67% HC10,  
used) i m m e d i a t e l y  gave  anionic  p roduc t s .  

Phosphoric acid s lowly evo lves  a b lue -g reen  co lour  
w i t h  ca ro t ene  in b u t y l  a lcohol ;  th is  m o v e s  to  t he  anode.  

Sul[uric acid 1 also r eac t ed  qu i t e  d i f fe ren t ly  accord ing  
to  its c o n c e n t r a t i o n  and  to  t he  t i m e  of react ion .  Thus  
2.5 e e l %  in ace t ic  acid  g a v e  a blue, ca t ion ic  solut ion,  
whereas  H~SO,-HaO wi th  a b o u t  20% m e t h a n o l  y ie lded  
a blue co lour  t h a t  m o v e d  to  the  anode.  S o m e  c o m b i n a -  
t ions  d id  n o t  show m i g r a t i o n  a t  all,  a t  l eas t  in t h e  be- 
g inning .  Af t e r  a t i m e  v io l e t  and  b rown  colours  deve loped  
and  t h e  t e n d e n c y  b e c a m e  anionic .  

To  s u m  u p :  t h e  ions fo rmed  w i t h  monobas i c  s t rong  
acids and  f i -earotene are  pr imar i ly ,  t h a t  is in t h e  be-  
g inn ing  and a t  lower  concen t r a t i ons  of acid,  all  cat ions .  
Po lybas ic  acids  y ie ld  s o m e t i m e s  anions,  pe rhaps  because  
t h e y  are  a t t a c h e d  to t h e  molecule  and  m a k e  i t  an ionic  by  
the i r  second dissociat ion.  H o w e v e r ,  as seen w i t h  sma l l  
a m o u n t s  of sulfur ic  ac id  in acet ic  acid,  t he  f o r m a t i o n  of 
ca t ions  m a y  be the  p r i m a r y  e v e n t  in th is  case also. I t  
is n o t  c lear  f rom this  po in t  of v i ew h o w  anions  could 
h a v e  been  gene ra t ed  in some cases b y  the  m o n o v a l e n t  
perchlor ic  acid. I t  m a y  be  t h a t  anions  and ca t ions  can 
be b o u n d  w i t h  a l t e r n a t i n g  s t r eng th  to  the  con juga t ed  
sys tem.  
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Zusammen/assung 
Die E i n w i r k u n g  yon  s t a rken  S/iuren au f  /%Carotin 

in gee igne ten  L 6 s u n g s m i t t e t n  f i ihr te  zur  B i ldung  yon  
b lauen  Farbs to f fen .  Bei  A n w e n d u n g  y o n  mono-  und  
po lybas i schen  S~uren  w a n d e r t e n  diese neuen  Stoffe  mei -  
s tens  ka thod isch ,  w e n n  die S ~ u r e k o n z e n t r a t i o n  sehwach  
war.  Manchma l ,  v e t  a l lem bei s t~rkerer  K o n z e n t r a t i o n  
oder  n a c h  l~ngerem S tehen  der  Lbsungen ,  w a n d e r t e n  
sic anodisch.  

3 Note added in the proo# This solid is diamagnetic. 

A c t i o n  of Sulfuric  Ac id  on f l - C a r o t e n e  

Concen t r a t ed  solut ions of r - c a r o t e n e  in benzene  were  
shaken  w i t h  ice-cold H~SO, .H20 unde r  CO~ and  the  blue 
so lu t ions  were  decomposed  wi th  i ce -wa te r  as qu i ck ly  
as possible .  Ti le  ye l low products  were  t a k e n  up in ben-  
zene, washed ,  driest and  e v a p o r a t e d  in vacuo to  dryness .  
T h e y  were  d isso lved  in benzene,  a n d / o r  benzene  pe t ro l -  
e the r  mix tu re s ,  and  c h r o m a t o g r a p h e d  on a h y d r a t e d  
l ime c o l u m n  or  on a compos i t e  co lumn  m a d e  of  a sac- 
charose ,  a c a l c i u m  c a r b o n a t e  and  a h y d r a t e d  l ime  sec- 
t ion .  W e  used  p e t r o l e t h e r  (b.p. 60-70°C) or  a m i x t u r e  
of t he  l a t t e r  w i th  }~ pa r t s  benzene  as developers .  

T h e  sugar  d id  n o t  r e t a in  any th ing ,  t he  ca lc ium car-  
bona t e  l aye r  r e t a ined  an ochre -b rown  zone a t  i ts uppe r  
end,  t h e  res t  d e v e l o p e d  severa l  zones wi th in  the  l ime  
section. D e v e l o p m e n t  w i t h  pe t ro l e the r  spl i t  the  m i x t u r e  
in to  more  zones t h a n  was the  case wi th  benzene,  es- 
pecial ly  a t  t he  b o t t o m  of the  co lumn.  An upper  red, 
th in  zone was fo l lowed by  a th in  ochre  one, t h e n  c a m e  
a deep ye l low-ochre ,  a t h in  red  and  two  ye l low zones 
one af ter  ano the r .  

None  of t he  zones showed  the  s p e c t r u m  of r - ca ro tene ,  
despi te  the  fac t  t h a t  t h e  sulfur ic  acid  r eac t ion  las ted  
only  for 3 min.  in one case, The  boron  t r i f luor ide  blue 
complex  decomposed  b y  ZECHMEISTER 1 did n o t  b e h a v e  
in the  same w a y ;  he  cou ld  r egene ra t e  ca ro t ene  if t he  
r eac t ion- t ime  was o n l y  a few minu tes .  The  lowes t  zone 
showed spec t ra l  m a x i m a  in CS¢ a t  498, 467 and 440 m/ ,  
which  cor respond to  a c o n j u g a t e d  cha in  of 10 doub le  
bonds :  1 less t h a n  caro tene .  As no sul fur  was d e t e c t e d  
in t he  e lu ted  compound ,  a hydro lys i s  of t h e  p r i m a r y  
add i t i on  p roduc t  m u s t  h a v e  occur red  resu l t ing  in ad-  
d i t ion  of one H20  on a t e r m i n a l  doub le  bond or  in a~, off- 
pos i t ion  as in ZECHMEISTERS BF~ e x p e r i m e n t s  ~. T h e  
o t h e r  zones were  e x a m i n e d  in  p e n t a n e  so lu t ion  a n d  
showed  m a x i m a  a t  426 (faint),  400, 375 and  345 m p  
respec t ive ly .  The  zones d id  n o t  seem to  be  suf f ic ien t ly  
pu re ;  the i r  m a x i m a  were  a t  t h e  same  w a v e l e n g t h  i rrespec-  
t i v e  of the  fac t  t h a t  t h e y  be longed  to  d i s t inc t  c h r o m a t o -  
graphic  zones of the  eolu mn, b u t  the  r e l a t ive  he igh t s  v a r i e d  
f rom zone to  zone. The  m a x i m a  were  sh i f ted  by  25-30 
m p  towards  longer  wave l eng ths  in CS v T h e  e lu ted  a n d  
concen t r a t ed  caro t inoids  of each  zone were  b r o u g h t  once  
more  into  reac t ion  wi th  c o n c e n t r a t e d  sul fur ic  acid. T h e  
top  zone gave  a v io le t  colour,  chang ing  to  p ink.  T h e  red  
zone y ie lded  a b lue  p roduc t ,  which  was soluble  in t he  
benzene  phase  and lef t  the  unde r ly ing  acid  uncoloured .  
A s imi lar  case wi th  r - c a r o t e n e  and perchlor ic  acid  was 
descr ibed in our  p reced ing  c o m m u n i c a t i o n .  These  l ipo- 
phi l ic  blue a c i d - c o m p o u n d s  of ca ro t ino ids  seem to  be 
abso lu t e ly  unpreceden ted .  The  lower  zones b e h a v e d  
n o r m a l l y  in t h a t  t h e y  gave  b lue  sulfur ic  acid  solut ions 
which changed  to  pink.  

T h e  f rac t ions  were  ne i the r  suf f ic ien t  nor  pure  enough  
to crys ta l l ize ,  b u t  a generous  g i f t  of 20 g syn the t i c  r -  
c a r o t e n e  f rom the  H o f f m a n n  L a  Roche  Co., to  w h o m  
I a m  v e r y  m u c h  obliged,  will  be of  g rea t  he lp  in th is  
d i rect ion.  P r e l i m i n a r y  e l e m e n t a r y  analys is  r evea led  t h a t  
t h e y  con t a in  oxygen .  

I a m  a b o u t  to  i so la te  t he  " b l u e "  c o m p o u n d s  a n d  
s e p a r a t e  t h e m  f rom each o the r  if  possible, to  e x a m i n e  
the i r  decompos i t i on  p roduc t s  and  genera l  chemica l ,  
phys ica l  and  magne t i c  propert ies .  

t L. ZECHMEISTER, Exper. 10, 1 (1954). - L. WALLCAVE, J, LEE- 
~IA~N, and L. ZECI~t~XSTER, Prec. nat, Acad. Sci. 39, 604 (1953). 

L. WALLeAv• and L. ZECHMEISTXR, J. Amer. chem. Soc. 75, 
4495 (1953). 
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Zusammen]assung 

Die Einwirkung von Schwefelsgure auf eine benzo- 
lische fl-Carotinl6sung und die nachtfiigliche Behand- 
lung der so gebildeten blauen Umwandlungsprodukte  
mit  VCasser fiihrte zu gelblichen Stoffen unbekannter  
Konsti tut ion.  Die chromatographische Analyse dieser 
Verbindungen zeigte die Abwesenhei t  yon N-Carotin. 
Einige Eigenschaften der neuen Stoffe werden be- 
schrieben. 

Lipaemia Clearing Effect of Chlorpromazine 

In the course of our investigations concerning the 
metabolic effects of chlorpromazine, it was observed 
tha t  the plasma of the exper imental  animals became 
unexpectedly  t ransparent  after injection of the drugL 
This effect resembled tha t  exerted by heparin on lipaemic 
plasma first described by HAHI~ 2 in 1943. Our observa- 
tion was supported by  HOLLISTER and KANTER'S a find- 
ings gained in two cases of essential hyperl ipaemia:  
they found tha t  chlorpromazine t r ea tmen t  decreased 
the turbid i ty  of the sera of their  pat ients  and "produced 
a marked decrease in all fractions of blood fat, including 
a shift in the l ipoprotein classes to a more nearly normal  
pa t te rn" ,  just  like heparin t reatment .  On the basis of 
these findings, the quest ion arose as to whether  chlor- 
promazine exerts any effect on a l imentary  l ipaemia ? 

Eleven mongrel dogs of both sexes were given 10 g/kg 
body weight  of margarine orally after a 24 h fasting 
period. 3 h later, blood was taken from the femoral 
ar tery  and chlorpromazine was given in t ravenously  
immediate ly  afterwards in doses of 4--11 mg/kg body 
weight. In the course of the following 90 rain, blood was 
withdrawn every 10 or 15 min from the femoral  ar tery  
and mixed in a ratio of 1:9 with a 3-8% solution of 
sodium citrate. The blood samples were immediate ly  
centrifuged and the turb id i ty  of the plasma recorded by 
means of a Putfr ich-photometer  (Zeiss), with a $6, filter, 
against a water  blank using ~ and I cm cells, respective- 
ly. All the figures obtained are given as optical  densi ty 
values of 1 cm cell-thickness. 

After administrat ion of chlorpromazine, the turbid i ty  
of the plasma decreased in every case. The decrease 
expressed in terms of optical densi ty seems to a certain 
extent  to be related to the chlorpromazine dose applied. 
The clearing effect was first observed 15-20 rain after 
administrat ion of the drug, the max imum was reached 
between 20 and 35 rain. Afterwards a returbif icat ion 
occurred (Table I, Fig. 1). 

In  some of the cases, the changes in the l ipoprotein 
pat tern were recorded by means of paper-electrophoresis 

I "Largactil", Specia, Paris. 
P. F. H/~ttN, Science 9S, 19 (1943). 

s L. E. HOLL~STER and S. L. KA~TER, Gastroenterology 29, 1069 
09ss). 

Table I 

Maximal 
Dose of Optical density of the plasma clearing 

CPZ mglkg before administration of CPZ effect % 

4.0 
5.0 
5.0 
5.0 
6-0 
8.0 
8.0 
9.0 

10.0 
11.0 
12-5 

0.615 
0.690 
1.980 
0.420 
1.206 
2.240 
0'850 
0.772 
1.920 
1.270 
0-927 

26.81 
38.20 
38.80 
91.00 
45-30 
10-26 
53-00 
58.30 
37.20 
98.74 
73-80 

with the result  tha t  chlorpromazine caused a similar 
shift as heparin does (Fig. 2). 

Considering tha t  these findings are very similar to 
those observed after  small doses of heparin, it was as- 
sumed tha t  chlorpromazine exerts its effect through 
mobilizing endogenous heparin. To support  this as- 
sumption,  the following exper iment  was carried out. 
5 dogs were t rea ted  as described above, hut  10 rain 
before administer ing chlorpromazine, protamine-sul- 
phate was given intravenously in a dose of 3 mg/kg 
body weight, all experimental  conditions remaining un- 
changed. In each of the animals, protamine-sulphate  in- 
hibited the l ipaemia clearing effect of chlorpromazine 
(Table II, Fig. 1). 
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Fig. 1.--o----o------o = CPZ treatment only; o - - o = Prota- 
mine + CPZ treatment; o . . . . . . . . .  o := no treatment. 

HOLLISTER and KANTER suggest tha t  the effect of 
chlorpromazine t rea tment  in essential hyperlipaemia 
is due to the direct action of the drug on the l iver;  but 
they admit  the possibility tha t  the adrenolytic property 
of chlorpromazine may  be responsible for the changes. 
Our experiments  point to the fact tha t  chlorpromazine 
exerts its l ipaemia clearing effect via heparin, presum- 
ably by mobilizing endogenous heparin. Our hypothesis 
is supported by the fact  tha t  the clearing effect appears 
rapidly, bringing about  a similar shift  in the Iipoprotein 
pa t te rn  as heparin, and tha t  the effect is inhibited by 
protamine.  PERLICK 4 reports tha t  the complement- 
ac t iv i ty  of the sera was decreased in patients during 
prolonged sleep-therapy produced by phenothiazine 

4 E. PERLICK, Langenbecks Arch. klin. Chir. 279, 799 (1954). 


